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(54) Cutting control method 

(57) A sheet material (2) is cut with a round blade 
(10) and a notching blade (11). It is assumed that, in a 
straight section P1-P2-P3-P4, a distance between the 
end point P1 and the end point P2 is not shorter than a 
blade width WIG of the round blade (10), a distance be- 
tween the end point P2 and the end point P3 and a dis- 
tance between the end point P3 and the end point P4 
are shorter than the blade width W1 0 and it is necessary 
to cut without cutting into a pattern piece indicated by 


shadow. A section between the end point P2 and the 
end point P3 can be cut without cutting into the pattern 
piece although overcut occurs on the end point P2 side, 
with the round blade (10) by aligning the leading edge 
thereof at the end point P3. A section between the end 
point P3 and the end point P4 is cut with the notching 
blade (11) because cutting with the round blade (10) 
causes a cut into the pattern piece at least from one of 
the end points. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a method for con- 
trolling cutting of sheet material such as woven fabric 
according to cutting data, particularly to a method for 
controlling cutting with use of a round blade. 

2. Description of the Related Art 

Conventionally, cutting machines which cut a sheet 
material 2 by rotating a round blade 1 as shown in Figs. 
9 and 10 have been used. In addition to the cutting ma- 
chines in which the round blade 1 is used as a cutting 
blade, there are cutting machines in which a straight 
blade, which moves reciprocatingly. is used as a cutting 
blade. In the case of cutting the sheet material 2 with 
the round blade 1, configuration of a cutting head can 
be simplified and reduced in size and weight compared 
to the case of cutting with a straight reciprocating blade. 
Cutting speed of moving the cutting head along a cutting 
line is also increased, although there is a limitation to 
the thickness of the sheet material to be cut and it is not 
possible to cut a stack of many sheets. Therefore, a cut- 
ting machine having a round blade is suited to test man- 
ufacture or small-volume production rather than mass 
production. 

Fig. 9 shows a configuration disclosed in U.S. P. 
4,462,292 as an example of typical prior art. The sheet 
material 2 is spread over a hard surface of a cutting table 

3. and is cut with the round blade 1 which is in a condition 
of near point contact. This means that a blade width W1 
of the round blade 1 is far smaller than diameter D1 of 
the round blade 1 (D1 »W1). In this prior art, in addition 
to the round blade 1 which cuts along a cutting line in- 
dicated by cutting data, a notching blade for making a 
notch at right angles to the cutting line is mounted on 
the cutting head. 

Fig. 10 shows a configuration where a soft base 
sheet 4 is interposed between the sheet material 2 and 
the surface of the cutting table 3, and the sheet material 
is cut by making the round blade 1 penetrate to a depth 
d. A blade width W2 of the round blade 1 in this case 
becomes significantly greater than the blade width W1 
of Fig. 8 even when the diameter D1 of the round blade 
1 is the same (D1 >W2>W1 ). As a result, a straight sec- 
tion whose length is less than the blade width W2 cannot 
be properly cut while restricting the cut within the sec- 
tion. In order to cut out a pattern piece having such a 
straight.section from the sheet material 2 with the round 
blade 1, over-cutting of a portion beyond the straight 
section cannot be avoided. 

Prior art process for avoiding an excessive overcut 
which reaches a pattern piece is disclosed in, for exam- 
ple, Japanese Unexamined Patent Publication JP-A 


7-1 36983(1 995) and JP-A 7-246594 (1 995). In either of 
these prior arts, a round b\a6e is not employed as a cut- 
ting blade and the tips of the cutting blades used in these 
prior arts are provided with an inclination relative to the 
s sheet surface. With the method disclosed in Japanese 
Unexamined Patent Publication 7-136983. a sign of the 
total turning angle when the entire periphery enclosing 
a pattern piece is traced around and a sign of intersect- 
ing angle at the end point of the straight sections con- 

10 stituting the periphery are used to determine whether a 
cut is out of the pattern piece or not when overcut is 
carried out at the end point. Overcut is made only when 
the cut falls out of the pattern piece thereby enabling 
reliable cut-out of pattern piece without cutting inside the 

15 pattern piece. With the method disclosed in Japanese 
Unexamined Patent Publication JP-A 7-246594 (1 995), 
both ends of a straight section are cut in advance with 
a second cutting blade, which has a blade width less ' 
than that of a main first cutting blade and is less likely " ' 

20 to cut at wrong positions, then the mid portion of the 
straight section is cut with the first cutting blade, thereby 
eliminating the overcut which is otherwise required for 
certain cut-out at end points. 

In the prior art of U.S. P 4.462,292 as shown in Fig. 

25 9, the sheet material 2 is spread over a cutting table 3 
which has a hard plate on the surface so that the round 
blade 1 does not cut into the sheet material 2 too deep, 
thereby preventing the blade width W1 from becoming 
larger. However, because the round blade 1 is required 

30 to cut into the hard plate slightly, the blade edge tends 
to wear. 

With the prior art disclosed in Japanese Unexam- 
ined Patent Publication JP*A 7-1 36983 or 7-246594. al- 
though overcut is controlled by using a cutting blade 
35 having a blade width less than the straight section to be 
cut, it cannot be applied to such a case where a straight 
section less than the blade width W2 is to be cut by using 
the round blade 1 having the relatively large blade width 
W2 as shown in Fig. 9. 

40 

SUMMARY OF THE INVENTION 

An object of the invention is to provide a cutting con- 
trol method capable of efficient cutting by using a round 

^5 blade and a cutter having a blade width less than that 
of the round blade. 

The invention provides a cutting control method in 
which a round blade which has a rotation shaft disposed 
in parallel with a surface of a cutting table and conducts 

so cutting by penetrating the circumferential cutting edge 
thereof into the sheet, and a cutter which cuts with a 
blade having a blade width less than that of the round 
blade are selectively used to cut a sheet material spread 
over the surface of the cutting table, the method com- 

55 prising the steps of: 

when a pattern piece to be cut out has a straight 
section, determining whether the length of the 
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straight section is not less than the blade width of 
the round blade during cutting; 
selecting the round blade, when the length of the 
straight section is not less than said blade width, or 
when a predetermined condition to allow overcut is 
satisfied though the length of the straight section is 
less than said blade width; and 
selecting the cutter when the length of the straight 
section is less than said blade width and the prede- 
termined condition to allow overcut is not satisfied. 

According to the invention, although the blade width 
becomes relatively broad since the sheet material is cut 
with the round blade under the condition of the circum- 
ferential edge penetrating the sheet material, efficient 
cutting with the round blade is enabled in case the length 
of a straight section to be cut Is not less than the blade 
width and in case the length is less than the blade width 
but overcut is allowed. Sections shorter than the blade 
width of the round blade can be cut by using the cutter. 

The invention is characterized in that the condition 
to allow overcut is that the overcut does not reach the 
pattern piece to be cut out from the sheet material, and 
whether the condition is satisfied or not is determined 
on the basis of the position of the pattern piece in relation 
to a cutting direction specified in advance. 

According to the invention, since cutting operation 
with the round blade is carried out after making sure on 
the basis of the position of the pattern piece in relation 
to a cutting direction specified in advance that an over- 
cut does not reach the pattern piece, quick cutting op- 
eration is made possible without damaging the pattern 
piece. 

The invention is characterized in that said condition 
that an overcut does not reach the pattern piece is sat- 
isfied, by aligning the leading edge of the blade width at 
the end point of the straight section in the case where 
the cutting direction changes to the pattern piece side 
in the previous straight section than an extension of the 
previous straight section, and by aligning the tail edge 
of the blade width with the start point of the straight sec- 
tion in the case where the cutting direction changes to 
a side in the previous straight section, which is not the 
pattern piece side, than the extension of the previous 
straight section, and where the next cutting direction 
changes to the pattern piece side in the current straight 
section than an extension of the current straight section. 

According to the invention, when the cutting direc- 
tion changes, it can be determined which of the leading 
edge and the taii edge of the blade width should be 
aligned with the end point or start point of the straight 
section based on whether the cutting direction changes 
to the pattern piece side in the straight section prior to 
the change. 

The invention is characterized in that a curved sec- 
tion having a section length less than a predetermined 
length and a radius of curvature less than a predeter- 
mined radius of curvature is cut with said cutter. 


According to the invention, since in addition to the 
round blade having a large blade width in cutting, the 
cutter having a blade width less than that of the round 
blade is provided, curved sections of small radii of cur- 
5 vature which are difficult to cut with the round blade can 
be also easily cut with the cutter. 

According to the invention, as described above, a 
sheet material is cut out with the round blade in such a 
condition that the circumferential cutting edge is pene- 
10 trating. Although the blade width becomes relatively 
large, efficient cutting with the round blade is enabled in 
case the length of a straight section to be cut is not less 
than the blade width and in case the length is less than 
the blade width but overcut is allowed. Sections shorter 
than the blade width of the round blade can be cut with 
the cutter without causing an excessive cut. 

Further according to the invention, efficient cutting 
is enabled in a state where an overcut does not reach 
the pattern piece to be cut out from the sheet material. 
^0 Further according to the invention, it can be deter- 
mined which of the leading edge and the tail edge of the 
blade width should be aligned with the end point of the 
straight section when the cutting direction changes. 
Since overcut does not occur at the aligned position, an 
2S excessive cut into the pattern piece can be prevented. 

Further according to the invention, it is made pos- 
sible to easily cut, with the cutter, curved sections of 
small radii of curvature which are difficult to cut with the 
round blade having a larger blade width in cutting. 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other and further objects, features, and advantages 
of the invention will be more explicit from the following 
55 detailed description taken with reference to the draw- 
ings wherein: 

Fig. 1 A is a schematic side view showing the basic 
concept of one embodiment of the invention; 

■^0 Fig. .1 B is a plan view of Fig. 1 A; 

Fig. 2 is a schematic side view showing a state of 
using a notching blade in the embodiment of Fig. 1 ; 
Fig. 3 is a front sectional view showing the config- 
uration of a cutting head used in the embodiment of 

^5 Fig.1; 

Fig. 4 is a block circuit diagram showing the electri- 
cal configuration of the cutting head of Fig. 3; 
Fig. 5A is a drawing showing the relationship be- 
tween X-axis, Y-axis and R-axis of cutting data in 

so the embodiment of Fig. 1; 

Fig. 5B is a drawing showing a process of calculat- 
ing a relative angle in the embodiment of the inven- 
tion; 

Fig. 6 is a flow chart showing the operation of the 
55 embodiment of Fig. 1 ; 

Fig. 7 A is a schematic drawing showing an example 
of a pattern piece cut out according to the operation 
of Fig. 6; 
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Fig. 7B is a schematic drawing showing a state of 
cutting out the pattern piece of Fig. 7A; 
Fig. 8 is a drawing showing the handling of a curved 
section in the embodinnent of Fig. 1 ; 
Fig. 9 is a schematic side view showing the config- 
uration of prior art; and 

Fig. 10 is a schematic side view showing the con- 
figuration of prior art. 

DETAILED DESCRIPTION OF THE INVENTION 

Now referring to the drawings, preferred embodi- 
ments of the invention are described below. 

Figs. 1 A and 1B show the basic concept of cutting 
control method in one embodiment of the invention. As 
shown in Fig. 1A, a sheet material 2 is spread over a 
surface of a cutting table 3, with a base sheet 4 inter- 
posed between the sheet material 2 and the cutting table 
3. The base sheet 4 is air-permeable and is placed on 
an air-permeable conveyor belt 5. The cutting table 3 
has a number of vent holes 6 formed in the surface 
thereof, so that the sheet material 2 can be held by vac- 
uum suction. The sheet material 2 is cut by means of a 
round blade 10 and a notching blade 11 which is used 
as another cutter. The round blade 10 is made to pene- 
trate into the base sheet 4 to a depth of d1 0, and there- 
fore the round blade 10 has a relatively large blade width 
W10 compared to a diameter D10 thereof (D10>W10). 
For example, the blade width W10 is about 1/2 inches. 
The notching blade 11 which is a cutter having a blade 
width W11 smaller than the blade width W10 is provided 
for cutting a notch in the sheet material 2 at right angles 
to the cutting line. The notching blade 11 is also made 
to penetrate into the base sheet 4 to a depth of dll. When 
spreading the sheet material 2 over the cutting table 3 
and when discharging the sheet material 2 after cutting, 
the conveyor belt 5 is driven to move. The base sheet 
4 also moves as the conveyor belt 5 moves. The base 
sheet 4. after being used for a certain period of time, is 
replaced as a consumable part. As the cutter, a cloth 
cutting knife or another type of cutting tool other than 
the notching blade 11 may also be used. 

Fig. 1 B shows an example of cutting pattern where- 
in the notching blade 11 is used in addition to the round 
blade 10 of Fig. 1 A. In a straight section P1-P2-P3-P4, 
it is assumed that a length between end point PI and 
end point P2 is not less than the blade width W10 of the 
round blade 10, a length between end point P2 and end 
point P3 and a length between end point P3 and end 
point P4are less than the blade width W10, while cutting 
must be done without cutting into a pattern piece to be 
cut out, which is indicated by shadow. In the section be- 
tween end point P2 and end point P3, overcut occurs 
on the end point P2 side when cutting with the round 
blade 10 by aligning the leading edge at the end point 
P3, although the overcut does not reach the pattern 
piece. In the section between the end point P3 and the 
end point P4, when cutting with the round blade 10, it 


cannot be avoided that a cut reaches the pattern piece 
through at least one of the end points. Therefore cutting 
is carried out with the notching blade 11. 

Fig. 2 shows a state of cutting a section of a length 
5 L by using the notching blade 1 1 . The notching blade 1 1 
having the blade width W11 is shifted while partially 
overlapping as indicated by 11 (2), 11 (2) and 11 (3), 
thereby cutting the sheet so that the length becomes L 
as a whole. 

10 Fig. 3 shows a schematic configuration of a cutting 
head 12 of the cutting machine provided with the round 
blade 10 and the notching blade 11. The cutting head 
12 cuts the sheet material 2 while moving over the rec- 
tangular cutting table 3 whereon the sheet material 2 is 
^5 spread and held in position by vacuum suction or the 
like, according to cutting data with X and Y directions 
set along the longer side and shorter side of the table, 
respectively. Housed in the cutting head 12 is a base 
13. and a control circuit 14 is housed above the base 
1 3. Also housed in the cutting head 1 2 are three motors: 
a round blade motor 1 5, an angular displacement servo 
motor 16 and a cam motor 17. The angular displace- 
ment servo motor 1 6 and the cam motor 1 7 are fixed on 
the base 13. The round blade motor 15 is mounted on 
a holder 1 8 which is movable in Z-axis direction perpen- 
dicular to the cutting table 3 surface, namely vertically 
relative to the base 1 3. 

Mounted at the tip of a rotary shaft extending down- 
ward from the round blade motor 1 5 is a drive pulley 1 9. 
Wound around the drive pulley 19 is a flat belt 20 in a 
plane perpendicular to the axial line. The flat belt 20 is 
changed in the direction vertically by an adjust pulley 
21 . The adjust pulley 21 presses the flat belt 20 with the 
force of an adjust spring 22 thereby to give a tension to 
the belt. Mounted at the tip of an angular displacement 
member 23 downward from a position whereon the ad- 
just pulley 21 and the adjust spring 22 are mounted is a 
driven pulley 24 whereon the flat belt 20 is wound. The 
driven pulley 24 is mounted at one end of a rotary shaft 
26 which is pivotally supported by a bearing 25. Mount- 
ed on another end of the rotary shaft 26, of which axial 
line 26a is parallel to the surface of the cutting table 3, 
is the round blade 10 at a position on angular displace- 
ment axial line 23a of the angular displacement member 
23 so that the diameter in the vertical direction agrees, 
and cuts the sheet material 2 by the rotation of the rotary 
shaft 26. The diameter of the drive pulley 19 is larger, 
two times for example, than the diameter of the driven 
pulley 24. With this configuration, when the round blade 
motor 15 is run at about 3000 rpm, the round blade 10 
is driven to rotate at 6000 rpm. At such a revolutionary 
speed as this, running noises become excessive in case 
the driving force is transmitted through a gear mesh. 
Use of the flat belt 20 enables it to transmit the driving 
force quietly. Decreasing the diameter of the driven pul- 
ley 24 makes it possible to bring the round blade 10 
nearer to the base sheet 4. Slippage can be prevented 
by increasing the width of the flat belt 20. In order to cut 
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with the round blade 10 surely even when the sheet ma- 
terial 2 is air-permeable, it is preferable to cover the sur- 
face of the sheet material 2 with a thin plastic sheet hav- 
ing air-impermeability, for example a vinyl sheet 27. 

Interposed between the holder 18 and the angular 
displacement member 23 is a roller bearing 28 enabling 
smooth relative angular displacement. The holder 18 
and the angular displacement member 23 make consol- 
idated displacement in Z-axis direction. In order to re- 
duce the combined weight by suspending it, a balancing 
spring 29 is installed. Instead of the balancing spring 29, 
such a configuration as a balance weight is suspended 
via a pulley may also be employed. Cutting of the sheet 
material 2 with the round blade 1 0 is carried out by caus- 
ing the cutting edge to cut into the base sheet 4 to a 
certain depth. Thickness of the base sheet 4 is required 
to be at least twice the penetration depth of the cutting 
edge. Diameter of the round blade 10 is 1 inch, for ex- 
ample, which cuts through the sheet material 2 of a 
thickness about one half of the diameter. A straight sec- 
tion of cutting line shorter than this cutting blade width 
must be cut, not with the round blade 10. but with the 
notching blade 11 having a blade width within half the 
diameter of the round blade. 

The notching blade 11 is mounted on a chuck 30 
and can be replaced with one having a different blade 
width and/or a different edge shape as required. Mount- 
ed on the shaft upward of the notching blade 11 is a ball 
spline 31 for angulardisplacement of the notching blade 
11 around axial line 30a while allowing displacement in 
the direction of the axial line 30a by means of an oil re- 
taining bearing. Above the ball spline 3T a shaft portion 
of the notching blade 1 1 is forced downward by a notch- 
ing blade spring 32. Upper portion of the ball spline 32 
is supported via a bearing 33 by a holder 34 which is 
fixed on the base 13. The notching blade 11 receives 
lifting force transmitted via an arm 35 to the upper end 
thereof. Mounted downward of the shaft of the notching 
blade 1 1 is a bearing 36 which enables vertical displace- 
ment of the notching blade 1 1 by means of an oil retain- 
ing bearing. 

The cam motor 17 is constituted of a stepping mo- 
tor, for example, and causes the round blade cam 37 
and the notching blade cam 38 to make angular dis- 
placement about the axial line 1 7a. A reference position 
of each cam is detected by a cam home position sensor 
39. The round blade cam 37 causes the holder 18 and 
the angular displacement member 23 to make vertical 
displacement along the angular displacement axial line 
23a. The notching blade cam 38. via the arm 35, causes 
the notching blade 11 to make vertical displacement 
along the axial line 30a. Vertical displacement of the 
round blade 10 by the round blade cam 37 and vertical 
displacement of the notching blade 11 by the notching 
blade cam 38 are selected according to the direction of 
angular displacement of the cam motor 17. That is, 
cams are made in such shapes as, when the motor 
makes angulardisplacement to one side, the other side 


is made to wait at the top position. 

Mounted at the tip of the output shaft of the angular 
displacement servo motor 16 is a drive gear 40, which 
is in mesh with a driven gear 41 for the round blade 
s formed in an upper portion of the angular displacement 
member 23. The driven gear 41 is formed to be thicker 
in the direction of angular displacement axial line 23a, 
and maintains meshing relation even during vertical dis- 
placement. The driven gear 41 for the round blade 

10 meshes also with a driven gear 42 for notching blade. 
Installed below the cutting head 1 2 are an angular home 
position sensor 43 which detects whether the driven 
gear 41 for the round blade is at the reference angular 
position or not, a grinding wheel 44 for grinding the 

IS round blade 1 0 and a solenoid 45 which drives the grind- 
ing wheel 44 to make contact with the round blade 10 
or depart therefrom. The cutting head 12 is installed on 
a beam 46 that moves in X-axis direction on the cutting ' 
table 3. and can move in the longitudinal direction there-' ' 

20 of, namely Y-axis direction. 

Fig. 4 shows the electrical configuration related to 
the cutting head 12 of Fig. 3. A control circuit 14 includes 
a microcomputer and other components, and drives the 
round blade motor 15. the angulardisplacement servo 

25 motor 16, the cam motor 17 and the solenoid 45 in re- 
sponse to the output from the angular home position 
sensor 43 and the cam home position sensor 39. Orien- 
tations of the round blade 10 and the notching blade 11 
are changed through servo control by using the angular 

30 displacement servo motor 16 in common, and one of 
these blades is selected by the cam motor 17. Move- 
ment of the cutting head 12 in X-axis direction and Y- 
axis direction is controlled by a cutting machine control 
device 50 installed on the cutting machine. The cutting 

35 machine control device 50 receives the cutting data fed 
thereto on-line from a design device 60, or off-line via a 
recording medium such as a floppy disk. The cutting da- 
ta is prepared by the design device 60 constituted of a 
CAD system or the like, and specifies what pattern piece 

40 is to be cut out the sheet material 2. When switching 
between the round blade 10 and the notching blade 11. 
difference in the arrangement at the cutting head 12 is 
corrected. 

Fig. 5A shows the direction of R-axis which is the 
^5 orientation of the round blade 1 0 and the notching blade 
11 relative to the plane defined by X-axis and Y-axis. R- 
axis is assumed to be positive in the counter-clockwise 
direction. Fig. 5B shows the method of calculating a rel- 
ative angle which is a change in the angle for each 
50 straight section of cutting. Assume that a section be- 
tween end point Q1 and end point Q2 is the section to 
be cut now, namely the current section from start point 
Q1 to end point Q2. Present relative angle 91 is as- 
sumed to be the angle between an extended line of the 
55 previous section from start point QO to end point Q1 
which has been cut previously and the current section. 
The next relative angle 9 2 is assumed to be the angle 
between an extended line of the current section and the 
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section from the start point Q2 to the end point Q3 which 
is to be cut next. Such a relative angle 0 is assumed to 
be in a range of 0* < 1 B I <180°, with the sign defined 
similarly to that of R-axis of Fig. 5A. For example, in case 
the relative angle 6 is positive when a pattern piece ex- 
ists on the left side of the cutting line, the previous sec- 
tion is assumed to be extended and cutting proceeds to 
the side where the pattern piece exists. 

Fig. 6 shows the operation of this embodiment in 
the case of cutting one pattern piece. Cutting operation 
starts in step al and it is determined in step a2 whether 
the position of the pattern piece Is on the left side or the 
right side. A position of the pattern piece is specified to- 
gether with the cutting direction by the design device 60 
of Fig. 4. 

When the pattern piece is on the left side, it is de- 
termined whether the current section is straight or not 
in step alO. In case the section is straight, it is deter- 
mined in step all whether its length is less than the blade 
width W10 of the round blade 10. When the length is 
less than the blade width WlO. it Is determined in step 
a1 2 whether the current relative angle is positive or not. 
When it is not positive, it is determined in step a13 
whether the next relative angle is positive or not. Deci- 
sion on whether the section is straight or not will be de- 
scribed later. 

In case it is determined in step alO that the current 
section is not straight, it is determined in step a1 4 wheth- 
er the section length or the radius of curvature is larger 
than the reference or not. When it is determined in step 
a14 that the section length or the radius of curvature is 
larger than the reference, or when it is determined in 
step all that the section is not shorter than the blade 
width, cutting operation is carried out by using the round 
blade 10 in step al5. When the current relative angle is 
positive in step a1 2, leading edge of the round blade 10 
is moved to the end point of the section in step a16. 
When it is determined that the next relative angle is pos- 
itive in step al 3, cutting operation is carried out by align- 
ing the tail edge of the round blade 10 at the start point 
of the section in step al7. When it is determined in step 
a13 that the next relative angle is not positive, cutting 
operation without overcutting is carried out in step a18 
by using the notching blade 1 1 . When cutting operations 
in steps al 5 through al 8 are completed, it is determined 
whether cutting out of the pattern piece is completed or 
not in step a19. In case there remains a section to be 
cut, the process returns to step a10. 

The operation when it is determined in step a2 that 
the pattern piece is positioned on the right side is carried 
out in steps a20 through a29. Because the operations 
in these steps are basically similar to those in steps a1 0 
through al 9, respectively, description thereof will be 
omitted. In step a22 and step a23, however, the portion 
where the relative angle is determined to be positive in 
the corresponding steps a1 2 and a1 3 is changed to neg- 
ative. This is because, when the pattern piece is on the 
right side of the cutting line and the relative angle is neg- 


ative, cutting operation proceeds toward the side where 
the pattern piece exists in case it is assumed that the 
previous pattern piece continues, similarly to the case 
where the pattern piece is on the left side and the relative 
5 angle is positive. 

In case it is determined in step a19 or step a29 that 
there is no pattern piece remaining, the operation is 
completed in step a30. Because a plurality of pattern 
pieces are generally cut out from the sheet material 2. 

10 the operations of step al through step a30 are repeated 
by the number of the pattern pieces. The operations de- 
scribed above are carried out in the cutting machine 
control device 50 or the design device 60 of Fig. 4. 
Figs. 7A and 7B show examples of a pattern piece 

15 to be cut out in the operation shown in Fig. 6. As shown 
in Fig. 7A, cutting line on the periphery of a pattern piece 
70 includes straight sections SI through S6 which are 
shorter than the blade width W10 of the round blade 10 ' 
and the curved section C. Among these, sections 81, ' ' 

20 S5 and S6 are cut by means of the round blade 10 with 
the leading edge being aligned in step a1 2 through step 
a16. Sections S3 and S4 are cut by means of the round 
blade 10 with the tail edge thereof being aligned in step 
al 3 through step a1 7. The section S2 is cut by using the 

25 notching blade 1 1 in step al 3 through step a1 8. Fig. 78 
schematically shows a state of cutting with the round 
blade 10 and the notching blade 11 in the operation 
shown in Fig. 6. States of aligning the leading edge and 
tail edge of the round blade 10 at the end point and the 

30 start point are indicated by lOe and lOr, respectively. 
Cutting of a straight section with the notching blade 11 
is indicated by 11s. 

The curved section C shown in Fig. 7A can be cut 
with the notching blade 11 while changing its direction 

35 little by little. In Fig. 7B. the state of cutting such a curved 
section is indicated by 11c. As long as overcut is al- 
lowed, pattern pieces can be cut out quickly by using 
the round blade 10, improving the availability factor of 
the cutting machine. 

^0 Fig. 8 shows the process of determining whether a 
section is straight or not, and determining the radius of 
curvature of a curved section. The current section from 
start point Q10 to end point Q11 having a length x is 
assumed. The next relative angle is assumed to be G. 

-45 In case the next relative angle B is an acute angle (0" < 
B <90'* ), smaller than a specified angle of 30° for exam- 
ple, and x is shorter than a specified length which is set 
to about 4 to 5 times the blade width during cutting with 
the round blade 10, for example, it is determined that 

50 the current section is curved. Because the center of cur- 
vature is located on the perpendicular bisector of a line 
pattern piece connecting the start point Q1 0 and the end 
point Q11 atapositton where the apical angle is 0, radius 
y which is the distance between the center QC and the 

55 end point Q1 0 or Q1 1 is given by the following equation. 
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When cutting cun/ed sections having snnall radii of 
curvature with the round blade 10, the following prob- 
lenns occur. 

1 ) Cutting into the pattern piece being cut out or into 
the adjacent pattern piece with the tail edge of the 
blade when changing the blade orientation, be- 
cause the blade width in cutting is large. 

2) The sheet material 2 is lifted off when changing 
the blade orientation. 

Therefore, the notching blade 11 is used when the 
section length is within the reference and the radius of 
curvature is within the reference, as shown in step a14 
and step a24 of Fig. 6. A reference for the length of sec- 
tion is the blade width of the round blade 10, for exam- 
ple, and a reference for the radius of curvature is about 
1/3 of the specified length, namely from about 4/3 to 5/3 
of the blade width, for example. 

The invention may be embodied in other specific 
forms without departing from the spirit or essential char- 
acteristics thereof. The present embodiments are there- 
fore to be considered in all respects as illustrative and 
not restrictive, the scope of the invention being indicated 
by the appended claims rather than by the foregoing de- 
scription and all changes which come within the mean- 
ing and the range of equivalency of the claims are there- 
fore intended to be embraced therein. 


Claims 

1 . A cutting control method in which a round blade ( 1 0) 
which has a rotation shaft disposed in parallel with 
a surface of a cutting table (1 3) and conducts cutting 
by penetrating a circumferential cutting edge there- 
of into the sheet, and a cutter (11) which cuts with 
a blade having a blade width smaller than that of 
the round blade (10) are selectively used to cut a 
sheet material (2) spread over the surface of the 
cutting table (13), the method comprising the steps 
of: 


2. The cutting control method of claim 1 , wherein said 
condition to allow overcut is that the overcut does 
not reach the pattern piece to be cut out from the 
sheet material (2), and whether said condition is 

5 satisfied or not is determined on the basis of the po- 

sition of the pattern piece in relation to a cutting di- 
rection specified in advance. 

3. The cutting control method of claim 2, wherein said 
10 condition that an overcut does not reach the pattern 

piece is satisfied, by aligning the leading edge of 
the blade width at the end point of the straight sec- 
tion in the case where the cutting direction changes 
to the pattern piece side in the previous straight sec- 

is tion than an extension of the previous straight sec- 
tion, and by aligning the tail edge of the blade width 
with the start point of the straight section in the case 
where the cutting direction changes to a side in the ' 
previous straight section, which is not the pattern 

20 piece side, than the extension of the previous 
straight section, and where the next cutting direc- 
tion changes to the pattern piece side in the current 
straight section than an extension of the current 
straight section. 

25 

4. The cutting control method of claim 1, wherein a 
curved section having a section length shorter than 
a predetermined length and a radius of curvature 
less than a predetermined radius of curvature is cut 

30 with said cutter. 

5. The cutting control method of claim 4, wherein the 
predetermined length is the blade width of the round 
blade (10) and the predetermined radius of cun/a- 

35 ture is in a range from 4/3 to 5/3 the blade width of 

the round blade (10). 

6. The cutting control method of claim 4, wherein said 
curved section is cut while the direction of the cutter 

"^0 (11) is gradually changed. 


25 


30 


when a pattern piece to be cut out has a straight 
section, determining whether the length of the -^5 
straight section is not less than the blade width 
of the round blade (10) in cutting; 
selecting the round blade (10), when the length 
of the straight section is not less than said blade 
width, or when a predetermined condition to al- ^o 
low overcut is satisfied though the length of the 
straight section is less than said blade width: 
and 

selecting the cutter (11 ) when the length of the 
straight section is less than said blade width 55 
and said predetermined condition to allow over- 
cut is not satisfied. 
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